Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.051; wR factor = 0.183; data-to-parameter ratio = 20.7.
Related literature
For bond-length data, see: Allen et al. (1987) . For related literature on hydrogen-bond motifs, see: Bernstein et al. (1995) . For related structures, see: Chantrapromma et al. (2011); Fun et al. (2011 Fun et al. ( , 2012 ; Nilwanna et al. (2011) . For background to biological activities of hydrazones, see: Angelusiu et al. (2010) ; Cui et al. (2010) ; Gokce et al. (2009) ; Khan et al. (2007) : Loncle et al. (2004) ; Wang et al. (2009) Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; y À 1 2 ; Àz þ 3 2 ; (ii) Àx þ 1; y þ 1 2 ; Àz þ 3 2 ; (iii) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (iv) Àx þ 2; y þ 1 2 ; Àz þ 5 2 .
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 
Comment
Hydrazones are known to be bioactive compounds with antibacterial, antifungal, antitumor, anti-inflammatory as well as antioxidant (Angelusiu et al., 2010; Cui et al., 2010; Gokce et al., 2009; Khan et al., 2007; Loncle et al., 2004; Wang et al., 2009) activities. Within our on-going research on the bioactivity of hydrazones, the title compound (I) was synthesized in order to study and compare its biological activity with other related compounds Fun et al., 2011; Nilwanna et al., 2011) . Herein we report the synthesis and crystal structure of (I).
There are two crystallographic independent molecules A and B in the asymmetric unit of (I) with differences in bond angles (Fig. 1 ). The molecular structure of (I) is nearly planar with the dihedral angle between the two benzene rings of 10.24 (12)° in molecule A and 4.73 (12)° in molecule B. The central ethylidenehydrazine bridge (N1/N2/C7/C14) is planar with the torsion angles N1-N2-C7-C14 = 0.8 (3) and 0.5 (3)° in molecules A and B, repectively. The mean plane through this central bridge makes dihedral angles of 6.36 (17) and 3.90 (18)° with the 2,4-dinitrophenyl and 3-chlorophenyl rings, respectively in molecule A whereas the corresponding values are 5.37 (15) and 0.90 (15)° in molecule B. In both molecules, the ortho-nitro group of the 2,4-dinitrophenyl is coplanar with the attached benzene ring with the r.m.s. deviation of 0.0164 (2) Å for the nine non H-atoms (C1-C6/N3/O1/O2), and torsion angles O1-N3-C2-C3 = 176.84 (18)° and O2-N3-C2-C3 = -1.9 (3)°, whereas the para-nitro group is slightly twisted with the torsion angles O3-N4-C4-C5 = 168.8 (2)° and O4-N4-C4-C5 = -11.5 (3)° in molecule A; the corresponding values are 0.0176 (2) Å, -177.77 (18), 3.6 (3), 171.1 (2) and -8.9 (4)° in molecule B. In each molecule, intramolecular N-H···O hydrogen bond ( Fig.1 and Table 1 ) generates S(6) ring motifs (Bernstein et al., 1995) The bond distances agree with the literature values (Allen et al., 1987) and are comparable with the related structures Fun et al., 2011; Nilwanna et al., 2011) .
In the crystal packing ( Fig. 2) , the molecules are linked by weak C-H···O interactions (Table 1) into sheets parallel to the (-102) plane. These sheets are further stacked along the a axis by π-π interactions with distances of Cg 1 ···Cg 2 v = 3.7459 (14) Å and Cg 1 ···Cg 3 vi = 3.7008 (14) Å [symmetry codes (v) = x, 3/2-y, 1/2+z; (vi) = 2-x, 2-y, 2-z]; Cg 1 , Cg 2 and Cg 3 are the centroids of C1A-C6A, C8A-C13A and C8B-C13B benzene rings, respectively. A Cl1B···O1B ii [3.111 (2) Å] short contact is observed.
Experimental
The title compound (I) was synthesized by dissolving 2,4-dinitrophenylhydrazine (0.40 g, 2 mmol) in ethanol (10.00 ml) and H 2 SO 4 (conc.) (98 %, 0.50 ml) was slowly added with stirring. 3-Chloroacetophenone (0.26 ml, 2 mmol) was then added to the solution with continuous stirring. The solution was stirred for 1 h yielding an orange solid, which was filtered off and washed with methanol. Orange block-shaped single crystals of the title compound suitable for X-ray structure determination were recrystalized from ethanol by slow evaporation of the solvent at room temperature over several days. M.p. 478-479 K. 
Refinement
All H atoms were positioned geometrically and allowed to ride on their parent atoms, with d(N-H) = 0.83 and 0.86 Å, d(C-H) = 0.93 Å for aromatic and 0.96 Å for CH 3 atoms. The U iso values were constrained to be 1.5U eq of the carrier atom for methyl H atoms and 1.2U eq for the remaining H atoms. A rotating group model was used for the methyl groups. A DFIX restraint of 2.00 (1) Å was used for the H14D···H1NB distance. An outlier (0 2 0) was omitted.
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of (I), showing 50% probability displacement ellipsoids. Intramolecular N-H···O hydrogen bonds are shown as dashed lines. The crystal packing of (I) viewed approximately along the b axis. Hydrogen bonds are shown as dashed lines. 
(E)-1-[1-(3-Chlorophenyl)ethylidene]-2-(2,4-dinitrophenyl)hydrazine
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 0.35 e Å −3 Δρ min = −0.34 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0246 (7) −0.0001 (7) N2B 0.0531 (9) 0.0474 (9) 0.0445 (8) −0.0053 (7) 0.0245 (7) −0.0007 (7) N3B 0.0685 (11) 0.0395 (9) 0.0606 (11) −0.0029 (8) 0.0307 (9) −0.0032 (8) N4B 0.0972 (15) 0.0665 (13) 0.0486 (11) 0.0051 (11) 0.0273 (10) 0.0099 (10) C1B 0.0486 (10) 0.0414 (9) 0.0452 (10) −0.0051 (7) 0.0260 (8) 0.0002 (7) C2B 0.0517 (10) 0.0348 (9) 0.0504 (10) −0.0048 (7) 0.0261 (9) −0.0017 (7) C3B 0.0636 (12) 0.0452 (10) 0.0470 (10) −0.0059 (9) 0.0284 (9) −0.0049 (8) C4B 0.0663 (13) 0.0476 (11) 0.0425 (10) −0.0020 (9) 0.0257 (9) 0.0028 (8) Symmetry codes: (i) −x+2, y−1/2, −z+3/2; (ii) −x+1, y+1/2, −z+3/2; (iii) −x+1, y−1/2, −z+1/2; (iv) −x+2, y+1/2, −z+5/2.
